Oxidative stress induces DNA fragmentation and caspase activation via the c-Jun NH2-terminal kinase pathway in H9c2 cardiac muscle cells.
The aim of this study was to test the hypothesis that oxidative stress induces apoptosis in the H9c2 cardiac muscle cell line, and that signaling via mitogen-activated protein kinase (MAPK) pathways is involved. Three forms of oxidative stress were utilized: the superoxide generator menadione; hydrogen peroxide; or simulated ischemia followed by reperfusion. Relatively low concentrations of menadione (10 micrometer) or H2O2 (250 micrometer) caused maximal DNA fragmentation and caspase activation, both markers for apoptotic cell death, and preferential activation of the c-Jun NH 2-terminal kinase (JNK) and p38 MAPK pathways. In contrast, higher concentrations of menadione or H 2O2 caused less DNA fragmentation, more necrotic cell death and preferential activation of the extracellular signal-regulated kinase (ERK) pathway. Simulated ischemia alone did not induce DNA fragmentation or caspase activation and activated only the p38 MAPK pathway. However, ischemia plus reperfusion resulted in DNA fragmentation, caspase activation, necrotic cell death and activation of all three MAPK pathways. Selective inhibition of the ERK or p38 MAPK pathways (by PD98059 or SB-203580, respectively) had no effect on the extent of oxidative stress-induced DNA fragmentation or caspase activation. In contrast, inhibition of the JNK pathway by transfection of a dominant negative mutant of JNK markedly reduced the extent of DNA fragmentation and caspase activation induced by oxidative stress. In conclusion, these data suggest that the JNK pathway plays an important role in signaling oxidative stress-induced apoptosis of H9c2 cardiac muscle cells.